Rationale: Pancreatic mucoepidermoid carcinoma (MEC) is a rare disease with no more than 10 cases reported in literature. The prognosis is poor and few patients can survival more than 1 year.
Introduction
Salivary gland carcinoma is a rare malignant tumor, accounting for approximately 5% to 6% of all head and neck cancers. [1] The salivary gland carcinoma mainly consists of myoepithelial neoplasm, mucoepidermoid carcinoma (MEC), salivary duct carcinoma, and polymorphous low-grade adenocarcinoma, among which, MEC is the most common histological subtype, representing 30% to 40% of the salivary gland malignancies. [2, 3] MEC is generally characterized as an indolent tumor; however, it always has a dismal prognosis. [1] MEC is characterized by 3 kinds of cells: epidermoid cells, mucin-producing cells, and intermediate cells just between basal cells and epidermoid cells. [4, 5] The etiology and pathogenesis of MEC is unclear. Pancreatic MEC is an even uncommon entity with no more than 10 cases reported in the literature. Due to the heterogeneous clinical features and nonspecific radiological characteristics, pancreatic MEC cannot be easily differentiated from other pancreatic malignancy merely by the preoperative examinations. Operative resection seems to be the most effective option for this malignancy if the mass is resectable. However, the prognosis of pancreatic MEC is extremely poor; few patients can survive more than 12 months even after curative surgery. [6] Herein, we presented a usual case of pancreatic MEC and conducted a brief literature review of reported series of patients with pancreatic MEC so as to better understand the clinical feature and treatment option of this disease.
Case presentation
A 48-year-old man suffered from a 2-month history of left upper abdominal pain. He denied any history of gastrointestinal illness or immunological disease previously. Physical examination was unremarkable. When presented in our department, the patient had a carbohydrate antigen 19-9 level of 300.50 U/mL (normal: <37 U/mL) and a ferritin level of 794.10 ng/mL (normal: 24-336 Patient's informed consent could not be obtained because the patient died due to progression of the disease before we wrote the case report.
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The financial support from the National Nature Science of China (30801111) ng/mL). The routine blood, liver function, and the inflammatory markers were all within the normal range. Abdominal ultrasonography revealed an equal echo mass (4.0 Â 2.3 Â 2.6 cm) in the conjunction of body and tail of the pancreas. Computed tomography demonstrated a low-density shadow measuring 2.1 Â 2.4 cm situated at the transition area of neck and body of the pancreas with obscure boundary and irregular enhancement (Fig. 1) . Thus, primary pancreatic carcinoma was suspected and curative surgery was planned after multidisciplinary team discussion. The patient underwent distal pancreatectomy. The tumor appeared as gray-yellow, firm, and medium texture. Microscopically, the tumor consisted of epidermoid cells, intermediate undifferentiated cells, and mucous cells as confirmed by hematoxylin-eosin staining ( Fig. 2A) . Immunohistochemical staining indicated the tumor was positivity for PCK, CK 7, CK 19, P 63 (Fig. 2B) , CK 5/6 and showed negative staining for CgA, Syn, and CK 20. Moreover, it was also positivity for AB and PAS (Fig. 2C) . These pathological findings were consistent with the diagnosis of pancreatic MEC. The postoperative course was uneventful and the patient was discharged 10 days after the surgery. Postoperatively, the patient subsequently underwent 8 cycles of chemotherapy using cisplatin (25 mg/m 2 ) on day 1 to day 3; and gemcitabine (1000 mg/m 2 ) on day 1 and day 8, repeated every 21 days. The patient was monitored on a regular basis at our outpatient department and survived 23 months after surgery.
Discussion
MEC is a malignant neoplasm, which is most frequently seen in the salivary glands or bronchi but extremely rare in the pancreas. [6] Since first reported by Franz in 1959, about 10 cases have been reported in literature. [4, [6] [7] [8] We summarized all published series about pancreatic MEC which are presented in Table 1 . Taking together, a majority of patients tend to be male (70%), with ages between 40 and 70 years. Meanwhile, there is a likelihood that the tumor is always located at the body/tail. In addition, although labeled as an indolent tumor, it always invades the surrounding tissues and lymph node, which was identified by our current manifestation. Curative surgery with R0 resection margin seems to be the basis to guarantee an improved survival outcome, as the failure to undergo radical operation always resulted in an inferior survival outcome as described in our current literature review. Postoperative multimodal treatment may be a prognostic factor to improve survival outcome, which was identified by Pandey et al [8] and re-confirmed by us in the present series. In that study, the patient received 6 months chemotherapy by using adjuvant gemcitabine and cisplatin first; then further FOLFIRINOX was also employed, and after that Medicine several chemotherapy or biotherapy were also used so as to prevent disease progression. In our current study, the patient also accepted cisplatin-based therapy after major surgery. From this point of view, the multimodal treatment of curative surgery combined with chemotherapy could help improve survival outcome of these patients.
As an uncommon phenotype in pancreas, the preoperative diagnosis is always puzzle and difficult. Pancreatic MEC manifests nonspecific symptoms that all other tumors share. Computed tomography can accurately estimate the corresponded location of the mass and the relationship with the surrounding organs and vascular systems; however, it also has low specificity in distinguishing MEC from the other types of pancreatic malignancies just before pathological examination. However, there is still something in common. Given the notion that MEC is likely to happen in male patients with ages between 40 and 70 years; tumors located at the body/tail of the pancreas should be mentioned and the diagnosis of MEC should at least be kept in the differential diagnosis. Another aim of the current study was to enhance the awareness in the range of hepatobiliary surgeons that MEC can still happen in the pancreas and caution should also be paid so that omission diagnostic rate could be reduced. However, as to the relatively lower incidence of MEC in pancreas, further analysis is still required so as to establish better regimens and subsequently guide the preoperative diagnosis and treatment option of pancreatic MEC.
In conclusion, we reported a rare case of pancreatic MEC and a literature review of current studies; preoperative diagnosis seems to be difficult in consideration of the rarity of disease and unspecific manifestations. Patients may have a survival benefit from the multimodal treatment of curative surgery combined with chemotherapy.
